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(If and when this manuscript is published 
for general distribution, the Editor will 
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HIGHLIGHTS 



1, A learning theory can suggest directions for educational re- 
search, but present learning theory does not provide prescrip- 
tions for immediate application to teaching. 



2, Differing teaching methods make a difference in learning 
if one analyzes different goals of education. Other things 
being equal, for goals of retention, application, problem 
solving, attitude change, and motivation for further learning 
as differentiated from acquisition of knowledge, small classes 
are more effective than large classes, discussions more effec- 
tive than lectures, and student -centered discussions more 
effective than instructor-centered discussions, 

3, Different teaching methods are effective for differing types 
of students. This implies the use of a variety of methods if 
all students are to be taught effectively, 

4, Research is needed upon the tactics of use of a variety of 
teaching methods within a semester and upon the sequence of 
teaching -learning processes involved in the day-to-day pro- 
gression through the semester, 

5, An implication of research to date is that the teacher needs a 
teaching situation which will permit him to vary his methods 
to meet differing goals, and to be effective with differing types 
of students. 
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I. INTRODUCTION 
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"New" is the "in" word in education. Faculty members are hit 
from before and behind with "new" curricula, "new" media, the 
"new" learning theory, the "new" student generation, and presum- 
ably next the "new" faculty. If we fail to get with it and adopt the 
latest "new" fad, we are obviously mossbaoked old fuddy-duddies 
who are opposed to the improvement of education. 

Worst of all, most of us have a sneaking £. .spiclon that our 
accusers may be right. We have so much trouble keeping up with 
even a portion of the scholarly field we teach that few of us can 
honestly say that we are well-informed on the "new" learning 
theory, the impact of the "new" curricula on campus courses, or 

the "new" media. 

This paper is intended to review such questions as: What does 
research on class size show? What is the relative effectiveness of 
lecture and discussion? Is student-centered discussion more effec- 
tive than instructor-centered discussion? What are the implications 
of principles of learning for teaching? Is there one best teaching 
method for all subject matter, goals, students, and teachers? In 






. fiir 
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fact, is there one best teaching method for a particular course? 
What are the newer developments in college teaching? 

I cannot give definitive answers to these questions , for re- 
search always uncovers new questions as it clarifies old ones. But 
I shall try to evaluate where we stand as of mid-1966 stating my 
impressions flatly and contentiously in the hope of stimulating fur- 
ther research and organizing this report around the major topics on 
which research has focused: class size, lecture, discussion, in- 
dependent study, programmed instruction, laboratory methods, and 

audiovisual devices. 



Although the last few years have been some of the most highly 
active in the history of research on oollege teaching , this recent 
research becomes more meaningful if it is viewed in the oontext of 
past researoh. Unless the researohers to date have been oompletely 
blind , no single variable aooounts for a large part of the diversity 
in effective teaching. Rather, there are many variables which 
account for very small portions of this range in quality , and , to 
make matters worse, effectiveness often seems to depend upon the 
interactions of variables, e.g. , a particular kind of teacher may be 
effective in a particular situation. It is thus unusual for an experi- 
mental variable to produce results that are clearcut even when the 
variable is important: it is only when one reviews a numfeer of 



studi6§ that on© can saf©ly r©j6ct th© usual conclusion , *no signifi- 
cant diff©r©nc©."3 Cons©qu©ntly , I shall revi©w the historical 
antecedents of each major area of research besides discussing con- 
temporary work. I shall emphasize empirical research rather than 
theoretical or "experimental" innovations which are as yet untested. 
After a brief discussion of the areas of course content (and its 
attendant instructor variables) and class size, the traditional teach- 
ing methods of lecture and discussion are considered, with an em- 
phasis on such recent developments as student- centered discussions 
and instructorless student discussion groups. Reviewed among the 
newer teaching methods— those that particularly evolved during the 
past decade — are experiential learning, programmed learning, inde- 
pendent study, laboratory methods, and the extensive use of audio- 
visual devices . 



The basic question researchers have tried to answer is "What 
kind of teaching -learning situation is educationally most effective?" 
This implies that the goals of education can be defined precisely 
enough to enable judgments to be made about which of two teaching 
methods is more effective. Unfortunately, statements about goals 
are often so general that judgments about teaching effectiveness 
can only be impressionistic. The ultimate criteria of teaching 
effectiveness are changes in students! learning and movement 



toward educational objectives . 



Typically we attempt to measure these changes only over rela 
tively long periods of time— such as a semester— and most research 
thus has explored the effect of a particular variable, such as class 
size or teaching method , doggedly Imposed day after day for a 
semester. If professors have multiple goals for a course and if 
different methods are effective in achieving different goals , the 
effective teacher is one who has a repertoire of skills which he can 
use flexibly as his emphasis shifts from one goal to another during 
a course or even during a single class period. In the sections that 
follow it will be clear that I believe the evidence favors small-group 
discussion methods for achieving many of the most Important goals 
of higher education. But this does not mean that the instructor 
should make a commitment to use only small-group discussion 
throughout a course . Rather , he should strive to set up his course 
so that discussions , lectures , films , and all the tools of his pro- 
fession can be used effectively when needed. 



II. COURSE CONTENT 



In thinking about college teaching, professors have usually 
been most concerned about content. The Ph.D. has been the 
teacher's certificate for working at the college level. It seems 
obvious that knowledge of subject matter should be necessary (but 
not sufficient) for effective teaching. This assumption, however, 
has never been checked, and conceivably students might be better 
educated by a confused or ill-informed instructor who motivated 
his students to clear up the confusions than by a professor with 
great depth of knowledge . 

The whole area of content has been neglected in research on 
teaching.^ What is the relationship between the instructor's learn- 
ing skills and his ability both to teach these skills to students and 
to motivate students to learn? We do not know the effects of mis- 
information, amount of information presented, level of abstraction, 
emphasis upon cognition vs. motivation, analysis vs. synthesis, 
didactic vs. problem-solving approaches, or deductive vs. induc- 
tive styles . Fortunately programmed instruction is beginning to 
give some attention to these variables.^ 
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One can imagine that proposals for research into professors' 
"knowledge of subject matter" would not be greeted with enthusiasm 
by professors. Thus, it is not surprising that the beginnings of 
research on teaching have been in areas which are less personally 
threatening . 




III. CLASS SIZE 



The question of class size provided a useful and impersonal 



tive for teaching than large classes? The professor's answer has 
generally been "yes.-" But the refreshing empiricism of the twenties 
looked hard at many "self-evident truths" about human behavior: 
among them was the assumption that class size had something to 
do with educational effectiveness. 

Among the first investigators were Edmondson and Mulder® who 
compared the performance of students matched for intelligence en- 
rolled in a 109-student class with students enrolled in a 43-student 
class of the same course in education. Achievement of the two 
groups was approximately equal, with a slight edge for the small 
class on an essay and the mid-semester tests, and for the large 
class on quizzes and the final examination. Students reported a 
preference for small classes. 

The Edmondson and Mulder results at Michigan encouraged the 
Committee of Research of the University of Minnesota to begin a 



base for research on teaching. Are sm 




classic series of studies of class size. In 59 experiments Involving 
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such widely varying subjects as psychology, physics, accounting, 
law, and education, the results of 46 favored the large classes. 
Although only eight differences were large enough to be statistically 
significant at the 5 per cent level, six of the eight favored large 
classes . 

Support for small classes, however, came from studies in the 
teaching of French conducted by Cheydleur^ at the University of 
Wisconsin between 1919 and 1943. With hundreds of classes 
ranging in size from 9 to 33, Cheydleur found a consistent superi- 
ority on objective departmental examinations for the smaller classes 
Mueller^ found similar results in an experiment comparing ele- 
mentary psychology classes of 20 and 40 students. More recent 
experiments are also favorable to small classes. Nachman and 

OpochinskylO found a small class to be superior to a large class 

<? 

on surprise quizzes, but the two classes were not significantly 
different on the final examination for which students prepared. 



In the Macomber and Siegel experiments at Miami Universityl 1 
significant differences favoring small classes were found on mea- 
sures of change in misconceptions in psychology, on a case test 
of problems in a course in marketing, and on measures of student 
attitudes toward all the courses. When retention of knowledge 
was measured one to two years after completion of the courses, in 
eight of the nine courses compared, small differences favored the 
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small class (Siegel, Adams, and Macomber).^^ Differences were 
also revealed in the more subtle and persisting results of Feld- 
husen's^^ study showing that a small class in educational psychol- 
ogy produced more change in attitudes toward teaching than a large 
class. 

Few of us are satisfied with the achievement of knowledge if it 
is not remembered, if the student is unable to use it in solving prob- 
lems where the knowledge is relevant, or if the student fails to re- 
late the knowledge to relevant attitudes. If one takes these more 
basic outcomes of retention, problem solving, and attitude differen- 
tiation as criteria of learning, the weight of the evidence clearly 
favors small classes. Moreover, in almost all studies, students 
and faculty members tend to prefer small classes. Other things 
being equal, one would opt for high student and faculty morale. 

t 

But it is economically impractical to teach entirely in small 
classes. If we are to make wise decisions about when and where 
small classes are most important, we need to analyze more care- 
fully the changes in educationally relevant variables associated 
with changes in size. One lead comes from social psychologists 
Thomas and Fink^^ who have reviewed research on face-to-face 
groups — not only classroom groups, but laboratory, business, and 
other groups . They suggest that two types of input increase with 



increasing group size — resource input (skills , knowledge, etc.) 



and demand input (needs) . It is clear that the larger the number of 
group members , the greater the likelihood that some members will 
have resources of knowledge, intelligence, or other skills needed 
for the educational purposes of the group. It seems likely, however, 
that there is a limited amount of relevant knowledge and skills , so 
that beyond some point additional students contribute little that is 
not already part of the group's resources. A group's utilization of 
resources is constrained by the simple facts that (1) in a large 
group a smaller proportion of group members can participate orally 
and (2) the larger the group, the less likely it is that a given person 
will feel free to volunteer his contribution. 

As the size of the class increases the number of different 
demands or needs of members also increase. It is unlikely that 
the ability of the instructor and class to meet different student ex- 
pectations increases proportionately, since class time is not ex- 
pandable. As Stephan and Mishler^^ have shown, larger groups 
are more likely to be dominated by the leader, and the teacher can 
give less individual personal attention to each group member. The 
research of McKeachie indicates that men high in need 

affiliation achieve well for teachers who take a personal interest 
in students; it might then be expected that such students would do 



better in small classes than in larger classes. 



In order to apply these general propositions to teaching we 
need to ask the following questions. 

In what teaching situations is the amount of information in the 
group important? One might, for example, hypothesize that in most 
courses in which knowledge is the primary goal, the relevant infor- 
mation is contained in books and the instructor's mind, and the 
amount added by students is likely to be inconsequential. On the 
hand, if application is an important goal, varied knowledge 
of application situations contributed by students may well be sig- 
nificant; thus, if Thomas and Fink's principles are valid, there may 
be groups too small, as well as too large, to be maximally effec 
tive . 

What is the effect of class size upon motivation for learning? 
Are there motives sufficiently common in our culture to permit the 
instructor to ignore idiosyncratic needs of particular group members? 
If the common motives for learning are not strong enough, the 
instructor may help students develop motives for learning. Or the 
instructor in a large class may consciously plan his classroom ^ 
activities and assignments to prompt a wide variety of motives for 

learning . 

What kinds of students benefit most from small sections ? Both 
Ward^^ and Macomber and Siegel report results suggesting that the 
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ablest students are most favorably affected by being taught in small 
classes, Siegel and Siegel^^ report that personal contact with the 
instructor was particularly important for acquisition of concepts by 
three types of students: (1) those with low motivation, (2) those 
unsophisticated in the subject matter area , and (3) those predis- 
posed to learn facts rather than to apply or synthesize. 

Is class size important for other types of students? Unfortu- 
nately, there has been little research on such problems. Class 
size research, which seemed to have reached a standstill, thus 
offers many interesting and important challenges to future re- 
searchers , 

Class Size and Teaching Methods 

In most courses there are several levels of goals — knowledge, 
critical thinking, attitudes toward learning, etc. The teacher's 
task is to find methods that will achieve an optimal balance of all 
of these. If different methods are effective for different objectives , 
the teacher needs to be able to use an optimal combination of these 
methods. Unfortunately, most teaching research has studied the . 
effect of one method vs, another when both are repeated day after 
day for a semester; thus, we have little data on the relative effec- 
tiveness of differing combinations or degrees of flexibility in teach- 
ing methods, 
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Table 1 



Class Size 



Reference 


Course 


Criteria 






Factual Exam. Higher Level 

Retention & Thinking 


Attitude , 
Motivation 


Nachman & 
Opochinsky 


Psych . 


S* 




Mueller 


Psych . 


S 




Elliott 


Psych . 




S 


Feldhusen 


Educ. 

Psych. 




S 


Casey & 
Weaver 


Hum. 
Devel . 




S* 


M a comber & 
Siegel 


Psych. , 
Marketing 


S* 


S* 


Siegel, Adams, 
M a comber 


Psych. , 
Marketing 


S (8 out of 9) 




Hudelson 


Psych. , 
Physics , 
Account. , 
Law, 
Educ. 


L (46 exp.) 
S (13 exp.) 

*L (6 exp.) 
*S (2 exp.) 




Edmondson & 
Mulder 


Educ. 


L S 




Cheydleur 


French 


S (1240 classes) 





L = Large class superior 
S = Small class superior 

* = Difference significant at .05 level or better. All other results 
are the actual direction of the difference in the experiment. 



o 
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While many teaching methods could be used in large groups , it 
is probable that more time is devoted to lecturing than in smaller 
classes. The large class often reduces the teacher's sense of free- 
dom in choosing teaching methods, assigning papers, or testing to 
achieve varying objectives. Assuming that teachers have some reper- 
toire of relevant skills , anything which handcuffs instructors is 
likely to be educationally damaging, and this may be the major way 
in which large classes are likely to sabotage education. 



Class Size; Conclusions 

It is commonplace to suggest that the effect of class size de- 
pends upon the method used , and it is probably true that the size of 
the group is less critical for success of lecture, for example, than 
for that of discussion. Moreover, class size interacts with student 
characteristics; i.e, , small classes are educationally more impor- 
tant for some students than for others. But most important, our 
analysis of research suggests that the importance of size depends 
upon educational goals. In general, large classes are simply not 
as effective as small classes for retention of knowledge, critical 



thinking , and attitude change . 



IV. THE LECTURE 



Just as we need to look beyond the labels "large class" or 
"small class" to the teaching methods being used, so too we need 
to look beyond the labels "lecture," "discussion," "laboratory," 
etc. , to the actual procedures. Each of these labels includes a 
wide variety of teaching procedures — good and bad. While the 
labels provide a general notion of the procedures likely to differen- 
tiate one method from another, it should be kept in mind that not 
every lecture or discussion fits our stereotypes: often the real deter- 
minant of what the student learns is not the apparent method but the 
sort of tests that are constructed and the ways in which the student 
expects to be evaluated for a grade . 

Research on the lecture method is almost as hoary with age as 
that on class size. In 1925 Bane20 published "The Lecture versus 
the Small Discussion Method of Teaching. " In five experiments he 
found little difference between the methods on measures of immedi- 
ate recall, but on tests given one to six months later differences 
favored the discussion method. Ruja,^! however, found that the 
lecture was superior to discussion as measured by a test of subject 
matter mastery in a general psychology course. In the other two 



16 



courses in his experiment there were no significant differences in 
this achievement, nor did any of the courses reveal differences 
in changes in adjustment. Similarly, Solomon, Rosenberg, and 
Berdek^^ found that among 24 teachers of evening college courses 
in American Government those who stressed lectures tended to pro- 
duce higher achievement on- a factual test but not on a test of com- 
prehension. Most studies, however, have found little superiority 
of lecture over other methods on end- of- course achievement of fac- 
tual knowledge. 

When we turn to measures of more complex outcomes, the re- 
sults favor discussion, Hirschman^^ compared the effectiveness 
of presenting material by dictation with that of presenting written 
materials followed by discussion and rereading. The reading- 
discussion method resulted in the students' superior ability to iden- 
tify examples of the concepts presented. Barnard^^ compared the 
effectiveness of a lecture- demonstration teaching method with that 
of a problem-solving developmental discussion in a college science 
course. The lecture-demonstration method proved superior on a 
test of specific information, but the discussion method proved to be 
more effective on measures of problem solving and scientific atti- 
tude. Likewise, Dawson^^ found problem-solving recitation and 
lecture-demonstration methods to be equally effective in a course 
in elementary soil science as measured by a test of recall of spe- 



cific information, but the problem-solving method was significantly 
superior as measured by tests of problem-solving abilities# 

Other evidence favoring discussion emerged from the experi- 
ment of Elliott^^ who found that students in his discussion groups 
in elementary psychology became interested in electing more addi- 
tional courses in psychology than did students in a large lecture. 
Simiilarly, in an education course Casey and Weaver^ ^ found no 
differences in knowledge of content but superiority in attitudinal 
outcomes (as measured by the Minnesota Teacher Attitude Inven- 
tory) for small-group discussion as compared with lectures. 

The Role of Lectures 

Lecturing continues to be the most commonly used method of 
teaching in colleges and universities. Although it has been se- 
verely criticized, it still should not be rejected, for research has 
not yet dealt specifically with the strongest aspects of lecturing. 
For example, although one should ordinarily assign reading rather 
than lecture when the material is available in print, books or 
printed materials are not always readily available in a form appro- 
priate for a particular class. The lecturer may be able to choose 
from a book those elements m.ost needed by his class, and thus he 
may be able to save time for students by a concise presentation of 
material which would require much reacing, (Even in this case. 



Table 2 
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Lecture vs. Discussion 



Reference 


Course 


Factual Exam 


Criteria 
Higher Level 
Cognitive 


Attitude , 
Motivation 


Spence 


Educ. 

Psych. 


L* 






Remmers 


Elem . 
Psych. 


L 






Husband 
Lifson et al.* 


Gen. 

Psych. 


L 

L = D 




D* 


Leton 


Child 

Devel. 


L = D 






Ruja 


Gen. 
Psych. 
Philos . 


L* (4 classes) 
D (2 classes) 






Elliott 


Elem. 

Psych. 






D 


Casey & 
Weaver 


Hum . 
Devel. & 
Behavior 






D 


Hill 


Anthro . 

(15 classes) 


D 




D 


Bane 


Educ. 

(5 experiments) 


L (3) D (2) D*(5) 




Solomon ^ al. 


Govt. 


L 


D 




Barnard 


Science 
(6 classes) 


L 


D 


D* 


Dawson 


Elem. Soil Sci. 
(6 classes) 


L 


D 




Lancaster ^ al . 


Physics 


D 






Warren 


Physics 


D 




— — 



L = Lecture superior 
D = Discussion superior 

* = Difference significant at .05 level or better. All other results 
Indicate the actual direction of difference in the experiment. 
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however, he might often find a dittoed handout an economical and 
effective alternative.) 

Further, a lecturer can be an effective guide to reading. By 
indicating the most important points, by posing questions with 
which students can approach their reading, by his own appreciation 
and interpretation of what has been assigned, the instructor can 
help the student develop the ability to read in the field , Presum- 
ably this role of the instructor is particularly important at an early 
point in a student's entrance into a field. As the student gains ex- 
perience the lecturer can rely more and more upon the student to get 
needed information from reading , and he can reduce the proportion 
of time devoted to lecturing. Unfortunately, in most courses the 
size of class and characteristics of the classroom prevent such 
flexibility from being realized , 

As reading materials carry an increasing portion of the task of 
communicating knowledge, the iGCturer's role becomes that of pre- 
senting new materials that are not yet in print. The lecture is the 
newspaper or journal of teaching; more than any other form of teach- 
ing it must be up-to-date , 

Distribution of Lecture and Discussion Time 

Many universities and large colleges use a method of distribut- 
ing class meetings between lectures and discussions. This adminis 
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trative arrangement is supported by research. In an experiment in 
which discussion meetings were substituted for one-third of the lec- 
tures^® in psychology there were no significant differences in 
achievement between groups; but a follow-up study two years Later 
showed that the partial discussion method resulted in more favorable 
student attitudes. Eash and Bennett® 1 found that achievement was 
higher in psychology classes taught in three lectures (200 students) 
plus one 15- student discussion period per v/eek than in classes 
taught four times a week in lecture-discussion classes of 30 to 50 

on Q Q 

students. Supporting this view, Lancaster et Wairen 

found that the more course time in physigs devoted to recitations in 
proportion to lectures , the better the student achievement. On the 
other hand, in Remmers' comparison®^ of two lectures and one reci- 
tation vs . three recitations in psychology the poorer students tended 
to do better in the lecture-recitation combination. 

The conclusion to be drawn from these studies seems to be that 
a combination of large lecture and small discussion sections is pref- 
erable to the common arrangement of several sections of unwieldy 
medium size . 

Methods of Lecturing 

In organizing a lecture the professor frequently is guided by the 
maxim— "tell them what you're going to tell them . Tell them . Then 
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tell them what you've told them . " The principle of discovery Is not 
as new as Its current ''ln"-ness would suggest, but It does have 
relevance to the problem of lecture organization . 

In a classroom experiment In a course In physics^S the Instruc- 
tor started with a statement of a principle and then Illustrated and 
applied the principle,, Ke compared this approach with a technlgue 
In which he developed principles by demonstration and analysis of 
application situations before the principle was stated. For students 
with poor backgrounds the results showed the latter (inductive) 
method to be superior to the former on tests of ability to apply the 
principles. The classic studies of college student learning by 
Katona^® also support the Importance of organization In learning 
and retention , and point toward the Importance of the learner' s own 
organization. Learning by organization, Katona found, results both 
In superior retention and In superior application when compared to 
learning by rote memorization. Therefore, the Instructors' methods 
of organization, important as they may be, are not the sole critical 
element In structuring a lecture; the students' Inner organization of 
the material received Is of equal Importance , 

The effect of organization may well depend upon one's goal. 
Numerous laboratoii^ studies point to the importance of organization 
for learning and memory. But these studies have not assessed the 



effect of organization upon motivation. The studies of National 
Merit Scholars by Thistlethwaite^^ lead to the conclusion that or- 
ganization may be detrimental to development of an interest in a 
field of Study. The scholars described the classes which influenced 
their choice of major field as ones where they did not know what to 
expect next. One imagines that these courses were motivating 
because the students experienced curiosity, surprise, and the fun 
of organizing complexity themselves. 

One might guess that the optimal degree of disorganization and 
complexity is that which the student can organize for himself in his 
own way. Disorganization so great that students are unable to find 
a structure will be ineffective, as will be organization so tidy that 
the student can do nothing but accept it passively,^® 

While research in this area has been scanty, both the research 
and contemporary theories of learning and motivation suggest that a 
style of lecturing which poses problems and actively involves stu- 
dents in their solution is likely to be more effective than one pre- 
senting the principles and facts in a neatly tied package. 

One of the principles of learning is that active learning is more 
effective than passive learning, and Bioom39 found that students in 
discussion classes tend to spend more time in active thought than 
students in lecture classes. But this does not mean that lecture 
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must involve passive listening and note-taking. An effective lec- 



turer can stimulate much active thought. With the increasing use 
of large classes in higher education, more research is needed on 



different variants of the lecture method. 



What is the role of the lecturer in higher education? The re- 
search results we have cited provide insufficient basis for an 
answer. Nevertheless, they do not contradict and sometimes sup- 
port the notion tha^the lecture is a useful way of communicating 
information, particularly in classes where the use of printed mate- 
rials is impractical, A good deal of evidence, however, suggests 
that discussion is more effective than lecturing in achieving the 
more complex cognitive and attitudinal objectives. 




V. DISCUSSION METHODS 



The chief alternative to lecture is discussion. The following 
theoretical concepts are relevant to the relative effectiveness of 
various types of discussion methods with respect to one another 



and to other teaching methods . 



1 • Active vs. Passive Learning 

As we have seen, lectures place the learner in a passive role, 

and passive learning is generally less efficient than active learn 
ing. We would expect discussions to promote more active learning. 

2 . Practice and Feedback 

If students are to achieve application, critical thinking, or 
some higher cognitive outcomes, it seems reasonable to assume 
that they should have an opportunity to practice application and 
critical thinking and to receive feedback on the results . Group dis- 
cussion provides such an opportunity. While teaching machines 
and mock-ups may also be programmed to provide prompt and real- 
istic feedback, the prompt feedback provided by the teaching ma- 
chine may actually be less effective than a method in which students 
are encouraged to discover solutions for themselves with less step- 
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by-step guidance. Since problem solving ordinarily requires 
information, discussion might be expected to be more effective for 
groups with larger amounts of information than for those lacking in 
background. Some support for this hypothesis is provided by a 
study of the learning of children in visiting a museum. Melton, 
Feldman, and Mason"^^ found that lectures were more effective than 
discussions for children in grades five, six, and seven, but dis- 
cussions were more effective for eighth graders. Unfortunately, 
no one has carried out studies on the relative effectiveness of dis- 
cussion at different points in a course or curriculum. One might 
expect that discussion techniques would sometimes be effective in 
generating questions and reducing resistance to learning a new 
topic, but that lecture and reading might then precede developmen- 
tal or problem-solving discussions of the topic. 



3 . Motivation 

A decade or two ago psychologists discussing motivation would 
have talked about reward and punishment and suggested that teachers 
look at the rewards for learning in the classroom. Rewards and pun- 
ishments do play an important role in determining what we learn. 

But the revolution in motivation research and theory lies in new 
evidence that man is naturally curious. He seeks new experiences; 
he enjoys learning new things; he finds satisfaction in solving a 
puzzle or developing a skill. 
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How does this generalization apply to learning in college? It 
is tempting to answer this question in vague phrases, such as 
"varied teaching methods," "posing new, but soluble problems, 
or "setting realistic standards of achievement. " But we can go 
further. One hint comes from studies by Berlyne.'^^ He found that 
asking questions of students, rather than presenting statements 
of fact, not only improved learning but also increased interest in 
further learning about the topic. Questions, he found, were par- 
ticularly effective in arousing curiosity about things which were 
already familiar, and the most successful questions were those 
that were most unexpected. The interplay between familiar and 
novel may thus be a very significant factor in the development of 
curiosity. Hence, the unsettling lack of certainty about "where 
we're going" may actually be one of the assets of the discussion 

method. 

4. Group Variables 

A final theoretical input to consideration of discussion methods 
derives from social and clinical psychological studies of attitudinal 
and personality change. Failure to achieve some goals of learning 
may be due to emotional barriers in the learner rather than to his 
lack of intelligence or to deficiencies in the materials presented. 
For example, a psychology student may learn that distributed prac- 
tice is effective, but he still may not change his study methods 
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because his anxiety about grades is so great that he does not dare 
try anything different; a student of literature may fail to see the 
essential elements of a novel because it comes too close to his own 
problems; a mathematics student may have a "block" against matne- 
matics; a history student may resist materials counter to his con- 
cept of American idealism; a potentially creative student may inhibit 
his intuitions because of insecurity. 



Social and clinical psychological theory suggests that express- 
ing one's attitude in a nonthreatening situation may help "unfreeze" 
the attitude. A permissive group discussion may provide such 
opportunities for expression as well as give opportunities for group 
members to express other attitudes which may be instrumental in 
meeting the individual's needs. 



Most attitudes influencing learning have some interpersonal 
antecedents and are stabilized by one's perception of the attitudes 
of other liked persons. Group discussion may facilitate a high 
degree of liking for the instructor and for other group members . It 
also permits more accurate assessment of group norms than is likely 
to occur with Other techniques of instruction. Consequently, the 
social influence of the group may facilitate change. In fact, while 
individual instruction would be advantageous for many teaching 
purposes, group processes can provide a real advantage in bringing 
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about changes in motivation and attitudes. In his classic experi- 
ments on group decision, Lewin^"^ showed that it is sometimes 
easier for a group than for an individual to change. 

Whether or not discussions actually achieve these theoretical 
values is another question, for discussions range from monologues 
in which occasional questions are interposed to bull sessions in 
which the Instructor is an interested (or bored) observer. Never 
theless, a good deal of research has attempted to compare the 
effectiveness of various discussion techniques. 

S. Student-Centered vs. Instr uctor- Centered Discussion 

A wide variety of discussion methods are described by the 
adjectives "student-centered," "non-dirootive , " "group-centered," 
or"democratic . " They have in common the desire to break away 
from the traditional instructor-dominated classroom and to encour- 
age greater student participation and responsibility. 

From the standpoint of learning theory , student-centered 
teaching in its more extreme forms might be expected to have some 
serious weaknesses, at least in achieving lower-level cognitive 
goals. With the instructor's role as i -.formation giver reduced, 
his role as source of feedback virtually eliminated, and his oppor- 
tunity to provide organization and structure curtailed, it is appar- 
ent that a heavy burden falls upon the group member to carry out 
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Table 3 

Dimensions Upon Which Student-Centered and 
Instructor-Centered Methods May Differ 

Student-Centered Instructor-Centered 

Goals 



Determined by Group (Faw, 1949) 
Emphasis upon affective and atti- 
tudinal changes (Faw, 1949) 
Attempts to develop group cohe- 
siveness (Bovard, 1951) 



Determined by instructor 
Emphasis upon intellectual changes 

No attempt to develop group cohe- 
siveness 



Classroom Activities 



Much student participation 
(Faw, 1949) 

Student- student interaction 
(McKeachie, 1951) 

Instructor accepts erroneous or 
irrelevant student contribu- 
tions (Faw, 1949) 

Group decides upon own activi- 
ties (McKeachie, 1951) 
Discussion of students' personal 
experiences encouraged 
(Faw, 1949) 

De-emphasis of tests and grades 
(Asch, 1951) 

Students share responsibility for 

evaluation (Ashmus and Haigh, 
1952) 

Instructor interprets feelings and 
ideas of class member when 
it is necessary for class prog- 
ress (Axelrod, 1955) 

Reaction reports (Asch, 1951) 



Much instructor participation 

Instructor -student interaction 

Instructor corrects, criticizes, or 
rejects erroneous or irrelevant 
student contributions 
Instructor determines activities 

Discussion kept on course materials 
Traditional use of tests and grades 



Instructor avoids interpretation of 
feelings 

No reaction reports 



This table was taken from W. J. McKeachie and G. Kimble. Teaching Tip _ ^ 
A Guide-Book for the Beginning College Teacher . 5th edition. Ann Arbor, 



Wahr 1965. 
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any of thoss functions that ar© n6c©ssary. Sine© stud©nt— c©nt©r©d 
t©aching att©mpts to r©ducs d©p©nd©nc© upon th© instructor, it 
would also b© ©xp©ct©d to diminish his influ©nc© as a pr©stig© 
figur©. Howev©r, this may b© mor© than comp©nsat©d for by in- 
cr©as©d fr©©dom of ©xpr©ssion and increassd pot©ncy of group 
norms as sourc©s of influ©nc©. An int©r©sting unansw©r©d r©s©arch 
qu©stion is th© ©ff©ct of th© chang© in th© instructor's rol© upon 
stud©nts' t©nd©nci©s to us© him as a modal. 

I hav© reviewed the research on student-centered teaching in 
detail in another article'^^ where the results tend to support the theory 
just put forward. Although we might expect student-centered teaching 
to be ineffective in achieving lower-order cognitive objectives, there 
seem to be few instances of such a loss. Students apparently can 
get information from textbooks as well as from the instructor. The 

prediction that any superiority of student- centered discussion methods 

> 

i 

should be revealed in higher-level outcomes was confirmed. In 11 
studies significant differences in ability to apply concepts, in atti- 
tudes, in motivation, or in group membership skills have been found 
between discussion techniques emphasizing freer student participa- 
tion and those with greater instructor dominance. In 10 of these 
studies the differences favored the more student-centered method; 
the eleventh^® had mixed results. 



Other evidence supports the value of some degree of student- 
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centeredness in teaching methods. Thistlethwaite^^ found that 
National Merit Scholars in assessing characteristics of teachers 
who contributed most to their desire to learn checked "allowing 
time for classroom discussion/' as one of the outstanding charac- 
teristics . Other characteristics mentioned included "modifying 
course content to meet students' needs and interests/' "treating 
students as colleagues/' and "taking a personal interest in stu- 
dents/' However, in line with our earlier discussion of feedback, 
another trait mentioned was "providing evaluations reassuring the 
student of his creative or productive potentialities." Similarly, 
Solomon, Rosenberg, and Berdek found a nonlinear relationship 
between scores on a test of comprehension and permissiveness. 
Moderate permissiveness was most effective. 

A recently completed and as yet unpublished study by a Uni- 
versity of Michigan research group also has shown that psychology 
instructors whose students do best on achievement tests of critical 
thinking (with intelligence controlled) tend to be described as 
follows: "He listened attentively to what class members had to 
say. " "He was friendly. " "He was permissive and flexible. " 

"He explained the reasons for criticism. " "Things are explained 
clearly." "He is skillful in observing student reactions." Both 
the Thistlethwaite and Michigan results, then, support the value 
of student-centered teaching for motivation and critical thinking . 
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The choice of instructor-centered vs . student-centered dis 
cussion thus appears to depend upon one' s goals. The more highly 
one values outcomes going beyond knowledge acquisition, the more 
likely it is that methods involving a considerable amount of student 
group participation and responsibility will be preferred . 

e.. Tnstructorlfiss Studen t nigoiission Groups 

One of the newer developments in discussion techniques is 

student-led discussions. As Leuba49 A„tioch College has said: 

A student is likely to understand a concept 
otvipr idea only as he questions himsexf abouu it, looKs 
for its implications and applications, puts it into his own 
words , Id integrates it with previously 

edae. . . . Unless he reflects at length on the implications 
and aonlications of what he is reading, the ideas in a 

si S o?”,” Kl. only .. wiU. .h. ......I 

situations mentioned in the reading itse 

A well-motivated, experienced student can do by him- 
«!elf much of what is implied in a self-recitation-reflection 
method of study. And he himself can supply at least som^^^ 

::foe"of smTu grour^e "d^nrstudy and .uida^ f-- 
TV,i» innovation has often been related to attempts to develop an 



independent study program . 



Probably the use of this technique most suited to "1984" is 
found in colleges where a number of meeting rooms are linked to 
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central monitoring room so tlrat the instructor can listen in and in- 
terpose comments in any of several student-led discussions. Leuba 
reports satisfying results with this technique in psychology courses, 
and Webb and Grib^^ report the superiority of this technique in 
achievement in statistics and philosophy courses. The earlier re- 
search at Antioch^ ^ found no consistent differences in effectiveness 
between small, student-led groups and conventional instructor- led 
1 e ctur e - di s cu s s i on . 

In experiments in educational psychology and general psychol- 
ogy, Gruber and Weitman®^ found that students taught in small dis- 
cussion groups without a teacher did at least as well on a final 
examination as students who heard the teacher lecture and were 
also superior in curiosity (as measured by question-asking behavior) 
and in interest in educational psychology. The discussion students 
reported a larger number of readings during the term , while the lec- 
ture students reported more attempts to apply their learning. In one 
experiment in physical optics the students in lecture were superior 
to student-led discussion students on a test of facts and simple 
problems but inferior on complex problems and learning new mate- 
rial. The superiority of student-led discussions was particularly 
marked for students below the median in ability. In Beach' s53 study, 
students high in sociability achieved significantly more on a fac- 
tual test than less sociable students in small, student-led discus- 
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sions, and convarsGly, less sociable students achieved more than 
sociable students in a lecture session. 

Student-led discussions thus appear to offer a useful technique 
of providing the values of small— group discussion not only when 
staff resources are too limited to permit teacher-led groups, but 
even when regular teachers are available. It has already been seen 
tfi*a.t^ermissiveness is a teacher characteristic that contributes to 
effectiveness; Webb and Grib^^ note that students report as a major 
advantage of the student-led discussions their feeling of freedom 
to ask questions and express their own opinions. It makes theo- 
retical sense that this opportunity to expose one's own ignorance 
and vent one's feelings should contribute to learning. 

Probably the most convincing demonstration of the effectiveness 
of student-led discussions is the "Pyramid Project" carried out at 
Pennsylvania State University. In this project a faculty member, 
graduate students, and seniors planned the activities for the pro- 
gram. The seniors assisted by juniors led small-group discussions. 
In courses in sociology and psychology, these small discussion 
sections , led by more advanced undergraduate students , supple- 
mented the regular course activities . As compared with supplemen- 
tary instructor-led lecturers, film presentations and demonstrations, 
or no supplement, the small groups led by juniors and seniors read 
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more; were more likely to go on to major in the subject, had more 
favorable attitudes toward the role of sociologists (or psycholo- 
gists), and (in psychology) accepted more responsibility for their 
own learning, showed a more intellectual (less vocational) attitude 
toward college, and performed better on tests of scientific thinking, 
persistence in critical thinking, and resourcefulness in problem 
solving. Equally important was the favorable effect of the experi- 
ence upon the junior and senior group leaders. 

The "Free University" movement is perhaps another descendant 
of Student-centered methods. Free University courses, organized 
outside the formal curriculum with a large degree of student initia- 
tive, have attracted a good deal of publicity, but so far there 
appears to be no attempt to analyze their effectiveness. 

Lecture vs. Discussion: Conclusions 

Since discussion offers the opportunity for a good deal of stu- 
dent activity and feedback, it should be (according to theory) and 
is (according to research results) more effective than typical lec- 
tures in developing concepts and problem-solving skills. However, 
because the rate of transmission of information is slow in discus- 
sion classes, it could be expected that lecture classes, reading, 
and other more rapid means of transmitting information would be 
superior to discussions in attaining the objective of teaching knowl- 
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edge. Research results also tend to support this generalization, 
although the probable reason such results are not more convincing 
is largely because the knowledge tested on course examinations 
usually can be learned by reading the textbook. Finally, the re- 
search results indicate a superiority of discussion over lecture in 
affecting motivation and attitudes . 



VI. EXPERIENTIAL LEARNING 



The student-centered teaching movement has been concerned 
not only with student learning in the traditional sense but has 
brought to the fore a set of objectives that previously had been 
peripheral to higher education. Essentially, advocates of student- 
centered teaching suggested that knowledge was less important as 
an end in itself than as a basis for problem solving and further 
learning. Thus, it was important that students not only accumulate 
knowledge but learn how to use it. Advocates of student-centered 
instruction also placed a high value on motivational and attitudinal 
outcomes of education . Carl Rogers , one of the godfathers of the 

mov6infi6nt , expr6SS6d it thus: 

This would seem to mean that the goal of democratic edu- 
cation is to assist students to become individuals 

who are able to take self-initiated action and to be 
responsible for those actions; 
who are capable of intelligent choice and self- 

direction; 

who are critical learners , able to evaluate the con- 
tributions made by others; 

who have acquired knowledge relevant to the solution 

of problems; , * n 

who, even more importantly, are able to adapt flexi- 
bly and intelligently to new problem situations; 
who have internalized an adaptive mode of approach 
to problems, utilizing all pertinent experience 
freely and creatively; 
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who are able to cooperate effectively with others in 
these various activities; 

who work, not for the approval of others, but in terms 
of their own socialized purposes . 

The modern counterparts of this crusade for democracy are prob- 
ably a group of innovators who stress the role of personal experi- 

II II 5 7 

ence in education. One representation of this is the "T-Group, " 
developed by Benne, Bradford, Lippitt, and others^® as a technique 
of training for group leadership and membership . T-Group methods 
have been used in courses at Harvard, Michigan, Boston University, 
and other institutions. In graduate and professional courses, the 
T-Group is used to develop interpersonal and group skills. At the 
undergraduate level the T-Group is more frequently used in connec- 
tion with a social-science course in which assignments are given 
and discussion of the content varies between the assignment and 
the group's own processes. 

Although evaluation of T-Group methods for training management 
personnel indicate that some lasting changes occur in participants, 
there are few reports of its success as a method of achieving edu- 
cational objectives in college. Menlo^^ reports use of a variety 
of group, subgroup, and laboratory methods in a course in adult 
education. Attitudinal measures indicated changes from the begin- 
ning to the end of the course toward such goals as more positive 
of self and greater readiness to share leadership. It 



perceptions 
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would be useful to have studies comparing such techniques with 
more conventional methods/ not only with respect to these goals / 
but with respect to more usual cognitive goals. 

Another approach to experiential learning is represented by 
attempts to relate to higher education: volunteer service in mental 
hospitals / tutorial work with culturally deprived children/ and other 
direct work experience. One theoretical basis for such approaches 
is the thesis that real-life problems create strong motivations for 
learning. Problems generated by experiences in non-classroom 
settings can thus facilitate the development of observational/ con- 
ceptual/ and behavioral skills / with theoretical abstractions given 
concrete meaning. A second rationale is that if one's goal in higher 
education is to develop "learners /" one must give students practice 
in learning from their own experience as well as from books. "Proj- 
ect Outreach / " a program conceived and carried out by the staff of 
the introductory psychology course at the University of Michigan/ 
is highly motivating for the graduate teaching fellows and the under- 
graduate students involved/ but so far no objective measures have 
been made of student learning in relation to conventional methods . 

Social activism plus the shift in the needs of society from pro- 
duction workers to service workers make attempts to relate intellec- 
tual and service activities an Important educational frontier. The 
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effect of such experience on motivation and on intellectual outcomes 
is an important research gap. 




VII . READING , PROGRAMMED LEARNING , AND INDEPENDENT STUDY 



Reading 

In some universities a quiet revolution in teaching has occurred 
over the past few years. This is the revolution in the use of printed 
materials, such as paperback books, offprints of journal articles, 
facsimile or microfilm copies, and other duplicated materials. As 
a result of this change in techniques of presenting, reproducing, 
marketing, and circulating printed materials, not only is the stu~ 
dent now able to own a richer variety of resources, but the new open- 
stack libraries invite him to go beyond his assignments to books and 
journals giving other viewpoints and additional information. 

In discussions of the remarkable values of bringing Master 
Teachers" to all learners through television, the fact is often over- 
looked that through books and printed materials the student not only 
can follow the teaching of a master teacher but can actually choose 
from a number of master teachers the one who best communicates 
with him. In fact, in the cacophony of claims for newer methods 
of instruction with greater individualization and better use of scare 
teaching manpower, the claims of reading have been slighted. If 
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we look at individualization, for example, we find that the reader 
controls his own pace — reviewing or moving ahead as he wishes. 

With the great availability of books and articles, he also has a 
much greater choice in the level of difficulty and interest than in 
other media. Moreover, the speed of printed communication of in- 
formstion is fsstsr thsn for othsr tBQchinQ iriGdis# 

An early study^O found that students learned as well from read- 
I ing material themselves as from listening to the same material read 

aloud. The better students , moreover, profited more from reading 
than from listening . A number of other studies have compared 
printed materials with lectures, and the results at least with diffi- 
cult materials — favor print. However, the amount of research on 

books or articles as media for teaching is remarkably small con- 
sidering their widespread use. There have been studies of size of 
print, readability, and the effectiveness of illustrations (illustra- 
tions apparently do not contribute much to learning as measured by 
conventional tests), but there is more that needs to be done. 

^ The greatest deficiency is in research on effective methods of 

using printed materials. Hiler and McKeachie®^ demonstrated that 

students read more efficiently when they are given questions to 
answer on the material. The classic study of Gates^^ also illus- 
trates the value of active questioning and recitation vs. passive 
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reading. Kaplan^^ describes the use of reading logs in programs 
where students are expected to spend a major part of their study 
time reading books and articles of their own choice. He reports 
(and my own experience confirms) that students not only read a 
great deal but that their logs show marked improvement in critical 
and integrative ability. The key to this improvement probably lies 
in the extensive teacher comments upon the logs, which are peri- 
odically turned in to the instructor . Kaplan reports favorable stu- 
dent reactions, but little research has been reported comparing 
different techniques of utilizing such printed materials. 



Programmed Instruction 

One of the newer developments in textbook construction is the 
"programmed textbook, " an instructional book developed by utiliz 
ing the learning-in«small-steps sequence of the conventional teach- 
ing machine. Such books and booklets are sometimes designed as 
adjuncts to normal teaching materials and are sometimes intended 
to replace textbooks. 

The teaching machine is a device for presenting questions in 
predetermined sequences and providing immediate knowledge of 
results to an active learner. Teaching machines do not ordinarily 
permit the learner to proceed at his own rate, since he ordinarily 
responds by writing an answer or pressing a button before additional 
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information or the next question is presented. This means that 
progress is generally slower than with conventional books. Never- 
theless, the learner has more control over the pace of learning than 
he does with television or most large lectures . With this method 
the successive questions proceed in small steps from the simple to 
the complex. With some machines, the student may, if he makes 
a series of correct responses, adjust the machine to skip some 
steps; if he fails items, they are repeated. The program of the 
lesson may include hints or other guidance. 

There have been two general types of approach to the use of 
teaching machines. In the early investigations of Pressey and his 
students the teaching machine was used primarily as a device to 
provide prompt knowledge of results of conventional testing proce- 
dures. The testing machine was thus simply a supplement to the 
conventional teaching methods. The second approach, originated 
by Skinner and his followers, uses the teaching machine as a sub- 
stitute for other teaching methods; the teaching machine is used 
either as the sole instrument of instruction or at least as a major 
method which may be supplemented by the teacher. In some cases 
the "program" (the series of questions or statements presented to 
the student) is presented in text or workbook, and "programmed 
instruction" is now used to refer to any carefully sequenced pre 
sentation whether by teaching machine, book, lecture, film, or 
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television . 

Some research evidence supports the use of teachin9~testing 

6 5 

machines as supplements to conventional instruction. Angell, 
Peterson and Peterson/ and Stephens found that immediate 
knowledge of results on a quiz or special answer sheet produced 
results superior to those obtained when such knowledge was de- 
layed until the next class meeting. 

The research with Skinnerian types of programs has been less 
encouraging. Students do learn from the programs, but learning is 
generally slower than with conventional printed materials (but 
faster than lectures). In some cases, achievement is higher for 
the programmed learners,®^ and one must judge whether the extra 
investment in time is justified by the gain in learning. In other 

70 

cases, programs produce less learning than conventional sources. 

The controversy over whether a student needs to make a re- 
sponse has largely abated. If the response itself must be learned, 
as in teaching typewriting or a new vocabulary, an overt response 
is required, but in most college courses the responses required are 

already in the student's repertoire and he learns more rapidly by 

7 1 

not stopping to fill in blanks. 



One would expect the strict control over the structure and pace 
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of learning to be most helpful to students with poor study habits, 
those who read passively and tend to slide over important uncom- 
prehended points, but little research has been done to determine 
what kinds of students gain from programs or what types of objec- 
tives can be most efficiently achieved. On the basis of the theo- 
retical relationship between uncertainty and curiosity , it might be 
expected that most students v/ould be bored by the practice of writ- 
ing programs so that every question is answered correctly by almost 
every student. On the basis of Atkinson's theory it would be ex- 
pected that students with a h:gh need for achievement (those who 
work hardest in situations with 50-50 probabilities of success) 

would find the usual small- step program more boring than would 
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other students. And this is what Moore, Smith, and Teevan dis- 
covered. But even for students in general, the University of 
Illinois project suggests that logical sequences of items may be 
less efficient for learning than a random sequence. A less ex- 
pected but reasonable finding is that students scoring high on a 

74 

sociability test would do poorly with programmed instructions . 
Carroll^ ^ has demonstrated in two language programs that aptitude 
is related to rate of learning of a program, and Lublin^ ^ reports 
that students low in need for autonomy achieved more in a pro- 
grammed course than students high in this need. As more complex 
integrations of programs, computers, discussion groups, and 
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teachers are developed, the dimension of student autonomy and de- 
sire for control of his own learning is likely to be important. 

The popular furor over teaching machines and programmed 
learning is now subsiding, and research is beginning to clarify 
their uses.^^ Present programs are not panaceas for the problems 
of American higher education. For a while it appeared that pro- 
grammed materials might enable educators to shortcut the difficult 
problems of curriculum and course organization, but programs that 
teach unimportant concepts or information that is untrue are not of 
much help to education, and it is now recognized that the writing 
of a good program requires as much scholarship as the writing of a 
good textbook. Unfortunately, programming is hard work and as 
yet scholars seem less willing to write programs than to write 
books, so that we still have a very limited num.ber of good programs 
for college use. In fact, college-level programs adapted to 
computer-assisted instruction are almost nonexistent. 

Programmed instruction has also suffered from a lack of evalu- 
ation skills. To many of its advocates, it has seemed self-evident 
that anyone who completes a program successfully has learned — 
he has achieved the goals of the program. Professors like to make 
the same assumption about their lectures. But most teachers have 
had the disheartening experience of discovering that points made 
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crystal clear in a brilliant lecture seem not to have penetrated the 
awareness of students sufficiently enough to be recalled and used 
in responding to a relevant examination question. One of the prob- 
lems for programmers of college materials is that in college teach- 
ing the level of conceptualization is such that the student's re- 
quired response to a program question is only one of a class of re- 
lated responses to a group of stimuli. The fact that the student 
makes the appropriate program response is not prima facie evidence 
that he has learned the concept or class of responses. Sometimes 
the programmer provides irrelevant cues to which the student learns 
to make the desired response; at other times the response required 
in the program is irrelevant to the goal of teaching; i.e. , the re- 
sponse may simply indicate that the student has read the frame, as 
when he is asked to fill in a trivial word. 

Some program writers have recognized the importance of a test 
of learning apart from the program, but such tests frequently con- 
tain items from the program or simple paraphrases of these items. 
Correct answers to such items are not very reassuring to the skep- 
tic, since it is possible that a high score can be obtained by some- 
one v/ho has learned to respond to irrelevant cues or has learned 
only the specific responses taught in the program rather than the 
principle or concept desired. Ideally, the test should measure 
achievement of the goals of the program in a manner as different 
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as possible from the program items 



The programmed learning movement has had the healthy effect 
forcing clarification of educational objectives. But after asking 
* a list of objectives precise enough to serve as guides for pro- 
iming , the programmed learning protagonists tend to dismiss as 
il any objectives which cannot be specified at a level appro- 
priate\ for programming. The result is that programs are often aimed 
at the most trivial objectives. Disillusionment with the programmed 
learning movement springs in part from the fact that once a program 
had been written, educators too often discovered that what it taught 
was not really what their students needed to learn. 



Despite these problems, programmed learning is here to stay 
and can make a real contribution to higher education. Few teachers 
enjoy the role of drillmaster; yet drill has seemed necessary if stu- 
dents were to thoroughly master certain necessary facts, schemata, 
or responses. This, at least, is a task programs can perform, free- 
ing the instructor for other functions. And more is also possible. 
Computers can individualize instruction as printed programs do not. 
Early attempts to use computers in instruction simply put conven- 
tional linear and branching programs into the computer so that the 
capacity of the computer was not really used to increase the com- 
plexity of the teaching. Feurzeig, Swets, and others^^ at Bolt, 
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Beranek, and Newman, Inc. , have been using computerized tech- 
niques to develop analytical thinking, such as that used in medical 

diagnosis . A similar program for simulating a laboratory in qualita- 

80 

tive analysis has been described by Hirsch and Moncrieff. In 
these systems, students can ask questions as well as answer those 
posed by the computer. The student can also volunteer assertions 
or solutions whenever he wishes. The computer responds in a mean- 
ingful way both to student questions and assertions. It recognizes 
inappropriate responses . It remembers previous responses . The 
anthropomorphic terms "recognizes" and "remembers" are not really 
inaccurate, for they describe the phenomenal experience of the stu- 
dent interacting with the computer. While it might be more objective 
to say that the program is written in terms of strings of conditional 
"if-then" probabilities, much of the motivational value of the com- 
puter lies in the student's attempt to test its humanlike qualities. 

Two experiments in computer-assisted college level instruc- 
tion^^ have been reported, and both showed savings in time and 
improved performance compared to conventional instruction and pro- 
grammed text. Moreover, students enjoyed studies with the compu- 
ter. With computer programs of this sort the motivational value of 
unexpectedness dan be retained, and programs can be adopted for 
students of differing types. Frase 82 has experimented with the 
effects of varying praise and reproof upon programmed-learning 
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students differing in aggression, deference, and other personality 
characteristics . 

Computerized instruction will demand the development of com- 
plex teaching strategies . One of these may be the Socratic dia- 
logue, which was the rallying cry of teaching machine salesmen. 

But we have not yet tapped the full potential of programming , for in 
its broadest sense programming is simply careful, systematic, edu- 
cational planning. Probably the greatest contribution of the pro- 
grammed instruction movement has been its pressure on teachers to 
think through their objectives. As programming escapes its bondage 
to teaching machines , the programmed learning movement may help 
swell the more general trend toward systematically relating means 

O O 

and ends of education. 

Independent Study 

One of the advantages of programmed materials is that they 
can be used with relatively little teacher supervision. They force 
the student to read carefully and actively. Thus, the programmed 
learning movement has looked for allies among the proponents of 

t - 

independent study. If one goal of education is to help the student 
develop the ability to continue learning after his formal education 
is complete, it seems reasonable that he should have undergone 
supervised experience in learning independently experience in 



which the instructor helps the student learn how to formulate prob- 
lems, find answers, and evaluate his progress himself. 

Independent study has a strong kinship with the project method 
which became popular a generation ago. One of the first '”ir;de- 
pendent study" experiments was that of Seashore.®^ His course 
consisted primarily of guided individual study with written reports 
on eight projects, each of which took about a month to complete. 
Final examination scores, however, were no different for these 
students than for students taught by the usual lecture-discussion 
method. In a study in a college botany course, Novak^® found 
that students in conventional classes learned more facts than did 
those taught by the project method. Similarly, Goldstein^ ^ reports 
that students taught pharmacology by a project method did not learn 
more than those taught in a standard laboratory. 

Unfortunately, measures of achievement such as those used 
in the studies just noted are probably not sufficient measures of the 
purported objectives of project instruction. Presumably the real 
superiority of the project method should be revealed in measures 
of motivation and resourcefulness. One morsel of support comes 
from Thistlethwaite's^^ finding that National Merit Scholars checked 
the requirement of a term paper or laboratory project as one charac- 
teristic of their most stimulating course, but most research on inde- 
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pendent study has failed to find expected gains in motivation, 
learning, or even independence . While our earlier discussion 
of reading indicated that students could learn effectively from read- 
ing a single lesson, one apparently cannot generalize further that 
students should be turned loose to read for an entire course. 

Whether factual learning is affected probably depends largely on 
the measures used and whether independent study involves reading 
materials other than those assigned in conventional classes. 

If one sends students home with the textbook only, they do 
better on a test of knowledge of that text than students who have 
had a chance to get other' ideas from a teacher or class discussion. ^0 
On the other hand, if students in independent study are expected to 
read other books as well as the text they probably will do less well 
on an examination on the text.^^ Even this conclusion must be con- 
ditioned by the context of our discussion. The Parsons, Ketcham, 
and Beach study, which produced the clearest supporting evidence, 
included a group of teachers who were enrolled for a Saturday class 
at a university. This group did not achieve well under independent 
study conditions, presumably because their home environment was 
not as conducive to study as the campus. Few studies attempt to 
assess the unique learning of independent study or control groups 
from classroom lectures and discussion or from additional reading. 

One of the most comprehensive studies — that at Antioch in 1957-58^^ — 




found no C9nsistent differences in results between lecture-dfscussion, 

. ^ 

student-led groups, and .individual independent study. 

The most favorable results on independent study were obtained 
in the Colorado experiments discussed earlier. In addition to the 
studies reported under the heading "Student-led Discussion" several 
experiments involved individual study or voluntary discussion. For 
example, in a course in Freshman English in which the group met 
only about 90 per cent of the regularly scheduled hours and had 
little formal training in grammar, the scores on a test of grammar 
for students under self-directed study were significantly superior 
to those of co,ntrol groups . Beach^^ found similar results for self- 
directed student discussion groups at Whitworth College. As com- 
pared with classroom groups, the self-directed groups were supe- 
rior in quantity and quality of study, amount of required and non- 
required reading, and publications consulted in writing term papers. 
These are the sort of results one would hope for in independent 
Study. 

r 

The experiment reported by McKeachie, Lin, Forrin, and 
Teevan^^ also involved a meeting with the instructor at least bi- 
weekly. The results of the experiment suggest that the "tutorial" 
students did not learn as much from the textbook as students taught 
in conventional lecture and discussion section classes, but they 
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did develop stronger motivation both for course work and for con- 
tinued learning after the course. 

As with the other methods reviewed, it is probable that inde- 
pendent Study is particularly effective with certain types of stu- 
dents. Unfortunately, we have only glimmerings of knowledge 
about which student characteristics are important. McCullough 
and Van Atta^^ found that students who are less rigid and less in . 

I 

need of social support are likely to profit more from independent 
study than students scoring high in these characteristics. Koenig 
and McKeachie found that women high in need fop^ achievement 
preferred independent study to lectuies, and Patton^^ similarly 
found that students high in need for achievement assumed responsi- 
bility and learned well in a class with a lesser amount of direction 
by the instructor. 

These and other studies lead to the conclusion that if a stu- 
dent knows that he is going to be tested on the factual content of 
a particular book, it is usually more advantageous for him to read 
that book than to participate in other educational activities . In 
fact, one might suggest that even better results could be obtained 
if the desired facts could be identified by giving the student test 
questions in advance. But knowledge of specific facts is not the 
typical major objective of an independent study program. What is 



hoped for is greater integration, increased purposefulness, and 
more intense motivation for further study. That independent study 
can achieve these ends ij indicated by the Colorado, Whitworth, 
and Michigan experiments. • But the paucity of positive results sug- 
gests that we need more research on methods of selecting and train- 
ing students for independent study, arranging the independent study 
experience, and measuring outcomes. 



VIII. LABORATORY METHODS 



Theoretically, the activity of the student and the frequent in- 
dividualization of laboratory instruction should contribute positively 
to learhing. However, information cannot usually be obtained by 
direct laboratory or field experience as rapidly as from abstractions 
presented orally or by printing. Films, demonstrations, ready-made 
drawings, or labeled photomicrographs may also shortcut some of 
the trial and error of the laboratory. Thus, one would not expect 
laboratory teaching to have an advantage ov-er other teaching 
methods in amount of information learned. Rather, one might ex- 
pect the differences to be revealed in actual skill in observation, 
in manipulation of materials, or, because of the multisensory vivid- 
ness of laboratory learning, in retention or application. Little re- 
search has attempted to test these special types of outcome. If 
these outcomes are unmeasured, a finding of no difference in effec- 
tiveness between laboratory and other methods of instruction is 

almost meaningless since there is little reason to expect labora- 

/ 

/ 

tory teaching to be effective in simple communication of informa- 
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In experiments in physics and engineering, Kruglak^^^ and 
White found that students taught by individual or group labora- 
tory methods achieved more than those taught by lecture-demonstra- 
tion, In studies by Balcziak,^^^ Dearden,^^^ and Trotter, 
however, laboratory teaching was compared with (l) lecture- 
demonstration, (2) combined demonstration and laboratory, (3) work- 
book, and (4) term paper in physical science, general biology, and 
home economics courses, and no significant differences were found 
between methods as m^sured by tests of information, practical 
application, scientinc attitude, or laboratory performance. Earlier 
experiments foi/nd no significant loss resulting from reduction 
in laboratory tinfe or assignment of one cadaver to four students 
rather than two . 

The foregoing studies tend toward the conclusion that time 
spent in the laboratory could be reduced without educational loss. 
However, the results of research on methods of teaching in the 
laboratory indicate that the effectiveness of the laboratory depends 
on the manner in which the work is taught. Novak, for example, 
used labeled photomicrographs as an aid in teaching a project- 
centered general botany course and found that they aided achieve- 
ment in a botany laboratory. Bainter^^^ found that a problem- 
solving method was superior to traditional laboratory manual 
methods in teaching students to apply principles of physics in 
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interpreting phenomena. Lahti found a problem-solving 
method to be superior to more conventional procedures in develop- 
ing students' ability to design an experiment. Because many labo- 
ratory teachers have been interested in teaching problem-solving 
methods, this may.be an appropriate place to note Burkhardt's 
finding! 10 that students who are taught calculus with an emphasis 
on the understanding of concepts learn concepts better than stu- 
dents taught with conventional emphasis upon the solving of prob- 
lems. On the face of it this might appear to be in opposition to 
the results of Kruglak, Bainter, and Lahti. Actually all of these 
studies point to the importance of developing understanding rather 
than teaching solution of problems by going through a routine series 
of steps. Whether the laboratory is superior to the lecture- 
demonstration in developing understanding and problem-solving 
skills probably depends upon the extent to which understanding of 
concepts and general problem-solving procedures are emphasized 
as opposed to "cookbook" methods. 



IX. SIMULATION 

X 

As remote terminals of computers begin to sprout throughout 
the campus, simulation is likely to take the place of television, 
independent study, and programmed instruction as the glamor 
method of the 1970's. "Games" or simulations are ordinarily in- 
tended to develop skills in making decisions, to give students 
understanding of the principal parameters of a field, and to develop 
motivation for learning. Simulation does not necessitate the use 
of a computer, but computers can assist in providing rapid calcula- 
tions and prompt feedback on the results of decisions. According 
to theory, the active participation, uncertainty as to outcome, and 
prompt feedback should be motivating and effective for learning. 

Presumably simulation can be used in almost any subject 
matter. For example, in science courses the variables and equa- 
tions of a theory can be programmed onto a computer and students 
given the task of designing experiments to run on the computer to 
test their hypotheses about "nature" as represented in the com- 
puter. Simulation is presently used mostly in teaching politi- 

a 

cal science and business courses, although there are some games 
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used in courses in education and other fields; we also have men- 
tioned in the programmed learning section the computer simulations 
of medical diagnosis and chemistry laboratory. 

Although much time and money have been spent in developing 
simulations, I can find only two college-level studies evaluating 
their effectiveness . On a variety of measures, simulation was 
favored only modestly by results. This should not lead to the con- 
clusion that simulation should be abandoned. As we have seen in 
our evaluation of other teaching methods , the gap between theory 
and research findings was narrowed only as one was able to view 
the results of a number of studies. The studies to date should 
dampen the uncritical enthusiasm that often accompanies innova- 
tions, but the findings contain enough glimmerings of paydirt to 
justify further research. 



X* AUDIOVISUAL DEVICES 



Most higher education is verbal and conceptual. Words are 
wonderfully efficient substitutes for direct sensory experiences, 
but on occasion visual identification, discrimination, or eye-hand 
responses are important goals of education. In such cases audio- 
visual aids may substitute for direct experience. 

Television 

The most widely publicized solution to the problem of teaching 
greater numbers of college students has been the use of closed- 
circuit television to enable a single teacher to reach several class- 
rooms. Although some experiments were not well enough designed 
to permit evaluation of their results, there are probably more good 
comparisons of television and live instruction than of any other 
teaching methods . The results are also much more consistent than 
are any other comparisons. In the great majority of experiments in 
which there were adequate controls, greater learning occurred in 
"live" classes than in those taught by television. Most of 
these differences were not statistically significant by themselves, 
but their consistency is statistically significant. One can thus 
conclude that at the college level television is generally not 
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as effective as face-to-face instruction. 

The conclusion, however, is not a simple one. In the first 
place, goals of instruction are important. While television in- 
struction seems to be inferior on all types of measures that have 
been used, there is still a hidden criterion problem which troubles 
most research on teaching. Television should be at its best in 
teaching visual recognition and form discrimination. Present tests 
of achievement, however, are almost entirely verbal. We do not 
know whether television students are better able to recognize or 
evaluate some visual properties because we have not usually mea- 
sured this ability. Where there are courses in whi jh visual skills 
are important objectives, one might expect television to be supe- 
rior to conventional instruction. A se^cond condition upon the sim- 
plicity of the conclusion that television is inefficient is the instruc- 
tor. There is some evidence in both Army and college studies that 
certain instructors blossom before the TV cameras and actually are 
more effective than in their ordinary classes. There are others who 
freeze when the red light on the camera goes on. A third variable 
is the student, and a fourth is the instructional methods used. 
Complex interactions of these variables occur. 

Films 

Like the advocates of television and teaching machines, edu- 
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Table 4 



Television vs. Conventional Teachina^^^ 



Reference 



Social Science 

Carpenter and Greenhill 
Psych. 

Sociol. 

Macomber and Siegel 
Psych. 

Sociol. 

Econ. 

LePore and Wilson 
(Psyoh. ) 

Humanities 

Carpenter and Greenhill 
(Music Apprec. ) 

< 

r 

LePore and Wilson 
(English) 



Criteria 

Factual Retention 

Knowledge Higher Level 

Cognitive 



C,C C 

C 



TV,C,C*,C,C,C C 
TV 

C,C* C*,C*,C 



TV TV 



C 



? 



Klapper 

(English) C,TV 

Seibert 

(English) C* 

Natural Science and Engineering 

Carpenter and Greenhill 

Chemistry C,TV 

Meteorology C 



Macomber and Siegel 
Physiol. 

Biol . 

Zoology 



TV,C,C 

TV* 



C,C 

C 



TV 

C 



Attitude 

Motivation 

Personality 



C 



C 



C 



o 



Table 4 (cont'd) 
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Reference 



Seibert 

Chem. 

Mech. Engin. 

Martin et_ §1_* 
Chem . 

Graphics 

LePore and Wilson 
(Science) 



Miscellaneous 



Macomber and Siegel 
(Air Science) 



Seibert 

Math. 

Calculus 



Criteria 

Factual Retention Attitude 

Knowledge Higher Level Motivation 

Cognitive Personality 



C C 

C 



TV* 

TV* 



C,TV TV,C C,C 



TV,C,TV,C*, 

C,TV,C,C 



TV 

C 



Kasten and Seibert 

(Military Sci.) C 



Grossman ^ al . 
(Dentistry) 



TV,C,C 



McDaniel and Filiatreau 
(Educ . ) 



C* 



*Significant beyond the .05 iovel of confidence 
TV = TV superior 

C = Conventional class superior 

Differences are simply the actual direction of results of the experiment; 
when more than two measures were used, the table reports the direction 
of the majority of the measures. 
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cational film experts have been frustrated by lack of acceptance by 
college faculties. The only difference is that for the audiovisual 
aiQ men uhc irustration has novv^ subsided into a dull painj for after 
some forty years of experience they no longer cherish a vision of 



leading a revolution that will topple existing teaching methods. 
Films have found a modicum of acceptance; good films are available 



in most fields and most professors are willing to accept their edu- 
cational value (that is, when used sparingly; the professor who 



uses a large number of films still is assumed to be shirking his 



work) . 



Most of the research on educational films has been carried 
out by the Armed Forces or in elementary schools. While it is not 
appropriate to review this research in detail, certain emerging 
principles seem relevant to our purposes. 

1. Students can learn from films, and usually do learn at least 
as much as from a poor teacher. 2. Such learning is not con- 
fined to details but may include concepts and attitudes . ^ 

3. Outline material such as titles and commentary increase learn- 
ing if a film is not well-organized. 4. For less intelligent 
students, repetition of the film increases learning . 5. Stu- 

dents learn how to learn from films, i.e. , students with previous 
experience with instructional films learn more than students with- 
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out previous experience, at least for students with little previous 
knowledge of the film subject matter. 6. Presenting pictures 
is more effective than presenting words as stim.uli in rote associa- 
tion tasks such as learning a foreign language. ^22 7^ Participa- 
tion increases learning. ^^3 In this study, active response with 
prompting and feedback was most effective on the most difficult 
material with the least motivated, least able students— —a finding 
which probably has wide generality in teaching. ^^4 However, Ash 
and Carltonl25 found that note-taking during a film was not effec- 
tive. This suggests that active participation needs to be planned 
in the production of a film or television presentation rather than 
being interjected as an additional task for the student. Snow, 
Tiffin, and Seibert ^2 6 found that active, assertive students and 
students low in responsibility learn less well from films than from 
live demonstration , It may be that such students particularly need 
participation devices .127 



Language Laboratories and Tape Recorders 

Tape recorders are now convenient and relatively inexpensive 
tools available for teaching. Their original and most common use 
has been in language laboratories. Developed in the Army's inten- 
sive language training programs during World War II, language 
laboratories multiplied rapidly in the postwar years and boomed 
under the financial impetus of the National Defense Education Act 
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of 1958. The core of the language laboratory is the tape recorder, 
and as Carroll ^28 noted, "This device can present foreign 

language sounds and utterances with accuracy, fidelity, and end- 
less patience and do so with great flexibility and ease of handling. 

With its emphasis upon the prepared recorded sequence of 
stimuli with frequent opportunities for student responses, the lan- 
guage laboratory has close kinship to the programmed learning move 
ment. Language laboratories are now an accepted part of the col- 
lege scene, but experimental tests of their value are nonexistent 
so far as I can ascertain. At other educational levels there is 
scanty evidence, some of which is favorable. For example, Allen 
reports higher achievement for high school students with language 
laboratory experience, and Banathy and Jordan report favorable ex- 
perience at the Army Language School. Bauer^^O found that the 
success of the language laboratory depended upon the amount of 
supervision a finding reminiscent of some of those in programmed 
learning and in independent study. 

In view of the dearth of language laboratory research, it ii 
interesting that research on other types of audiovisual aids has 
been encouraging. Carroll^ 21 reports successful use of an audio- 
visual teaching machine to teach the Arabic writing system, and 
the use of undergraduate student assistants to conduct laboratory 
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sessions including films and acetate visuals has been successful 
in saving instructor time with some possible gain in achievement 
at Antioch College. ^^2 

Other imaginative uses of tape recorders are in presentation of 
oral guestions in programmed teaching, in dictation of comments 
about student papers, in lecture-poster or slide presentation, 
in an automated taped lecture, programmed question, film-strip 
presentation, ^^6 ^^d in recording lectufis prepared by students as 

a technique for developing student motivation and active integration 
of material . ^^7 

Telephones 

Studies by Cutler, McKeachie, and McNeil ^ 38 ^^d by Davis 139 
have shown that instruction can be effectively carried out over tele- 
phone circuits. The most imaginative use of the telephone is in 
enabling students to listen to and question a distinguished guest. 
The use of the telephone hour to interview the guest rather than to 
listen to him lecture maintains a high level of student interest and 
provides needed feedback to the guest. 1^0 Hilgard's terms I'll 
this is an example of successful invention in which the actual prac- 
tice of education is probably ahead of theory, for theory alone would 
probably not have suggested this technique nor predicted the high 
level of interest generated. But thus far no attempt has been made 
to evaluate learning resulting from this method. 












XI. IMPLICATIONS FOR FURTHER RESEARCH 

'^Nhat are the implications for research? First, despite the 
common refrain that there is no longer any point in comparing one 
teaching method to another, we have seen that the cumulative 
weight of a number of studies provides fairly convincing evidence 
of relative effectiveness even though it is a rare single study that 
seems definitive. The common finding of "no significant difference 
is not as empty as it once seemed. Teaching methods _are differen- 
tially effective. 

But the comparison of teaching methods gains richness of theo- 
retical interest when some thought is given to what goals particular 
methods should achieve and when appropriate measures are used to 
differentiate achievement of these goals. Additional interest arises 
when measures of relevant student characteristics are used. Multi- 
variate designs are becoming increasingly common (a desirable 
trend) , but all too often the individual differences are included be- 
cause convenient tests are available rather than because some 
thought has been given as to which individual differences are theo- 



retically most likely to be relevant. 



Studies comparing teaching methods over a semester have been 
the most common form of research on teaching. It is encouraging 
to find signs that our perspective is shifting to include studies of 
effects persisting after the ixnai examination and to include pro- 
cesses intervening between the beginning and end of the semester. 
On the other hand, there are an increasing number of studies of 
cognitive processes deriving from studies in programmed learning. 
There are also a few studies of classroom processes involving day- 
to-day or week-to-week changes in patterns of interaction between 
students and teachers. To understand the changes produced by 
teaching we need to identify the dimensions of students' and teach- 
ers' feelings during a course; we need to look at the processes by 
which students take on or resist the instructor's goals for a course; 
we need to examine the shifting alliances, the competitive gambits, 
and the cooperative or collusive strategies students evolve in meet- 
ing the demands of the course. The research strategies used to 
study these questions may well be more naturalistic than those 
now used, but they need not be impressionistic. Studies of cogni- 
tive, affective, and social processes intervening between precourse 
and postcourse measures have great untapped potential for increas- 
ing our understanding of college teaching. 

It has been natural that research on teaching effectiveness 
should focus on the influence of methods upon student learning. 
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But if we look on the college as a community of learners it becomes 
evident that research has almost completely neglected the effects 
of different teaching methods upon teachers — upon their motivation 
for teaching, upon their own learning as scholars and teachers, 
upon their self-percepts, and upon their status among their peers 
and in their own institution. For example, what is the effect upon 
the teacher of having the major part of his course on television 
tapes ? And what is the effect upon the teacher of being chosen to 
do a telecourse himself Does a professor learn more about his 
field and his teaching skills from preparing and delivering a lecture 
or from planning and conducting a discussion? These are fascinat- 
ing, unanswered, researchable questions. 

Finally, we need more and more work on the evaluation of 
teaching. Our criterion measures are improving, but we still lack 
satisfactory measures of achievement of our most important educa- 
tional goals. Moreover, there are still some researchers who con- 
fuse evaluation of students' achievement for the purpose of assign- 
ing grades with the more complete measures needed for evaluating 
teaching methods. In the latter case one does not avoid the inclu- 
sion of questions "unfair" to one group because they did not attend 
lectures or read beyond the textbook; likewise, one needs to in- 
clude measures of attitudinal or motivational changes which are 
not usually considered appropriate bases for grading. 



XII. CONCLUSIONS 



Where do we stand today with respect to teaching methods? It 
is clear that there is no one best method for all goals, students, or 
teachers . Rather , the best method is a function of each of these 
variables . 

When one looks at current learning theory, there seems to be a 
tremendous gap between it and current educational practice. But 
this is neither the fault of the learning theorist nor the educator. 
Educators are applying learning theory; the empirical wisdom of good 
teachers is generally consistent with learning theory so far as com- 
parisons can be made. Learning theory cannot dictate educational 
practice because no learning theory now deals with the complex 
interactions of the many variables affecting classroom learning. 

The very constraints necessary for laboratory experimentation limit 
the applicability of the research to the classroom. As Hilgard has 
suggested, ^^2 however, learning theory can suggest directions for 
educational research. The programmed learning movement failed 
to reach it's goals as rapidly as hoped because the jump from labora- 
tory to school involved motivational and social-psychological varia- 
bles which were controlled in laboratory studies. Notwithstanding, 
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the research on programmed learning is proving to be enormously 
productive for education. No other stream of educational research 
has produced so many findings on issues both of theoretical and 
practical importance to education. As we have seen, theory is also 
beginning to have an impact upon research directions relevant to 
the traditional problems of college teaching. The generalization 
that psychological theory has dictates for teaching which could be 
immediately applied with great profit seems to be about as true as 
that theoretical chemistry has rules useful to a good cook; never- 
theless, psychological theory can provide concepts that may be 
helpful to college teachers in analyzing and interpreting their ex- 
perience . 

Moreover, we do know more in the area of theory and research 
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on classroom teaching than we are usually given credit for. " We 
have seen fairly convincing evidence that differing teaching methods 
do make a difference in learning if one analyzes the different goals 
of education. Other things being equal, small classes are probably 
more effective than large ones, discussions more effective than 
lectures, and student-centered discussions more effective than 
instructor- centered discussions for goals of retention, application, 
problem solving, attitude change, and motivation for further learn- 
ing. Teaching methods are differentially effective for differing 
kinds of lea-rning; thus, the teacher must make value decisions 
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about what he wants to aim for as well as strategic decisions about 
his means to these goals. 

We also have seen a good deal of evidence that different teach- 
ing methods work well for differing types of students. This too 
implies that a variety of methods should be used in a college and 
in a course. One would hope that each student would be "turned 
on" by some aspect of the course even though other aspects might 
be relatively unprofitable to him. 

When we say that discussion is more effective than lecture in 
achieving problem-solving skills, there is always the implicit 
proviso "other things being equal, " or even better "as usually 
practiced." One does not always have a choice as to whether a 
class will be small or large or even as to whether it can be taught 
by discussion or lecture. One is not thereby foredoomed to focus 
on lower-level objectives. I suspect that with imagination and 
planning any teaching situation can produce better than typical 
achievement of any educational goal, I have suggested that dis- 
cussion helps develop problem-solving skills because students 
have an opportunity to practice problem solving in class. If these 
skills are important goals, an instructor in a lecture class could 
undoubtedly give students problem-solving practice (with feedback) 
either in the lecture itself or as written assignments. Research is 
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needed on such differences in methodology within the major methods 
that have traditionally been studied. 

One implication of these findings is that one should expect to 
find a variety of teaching methods used in a college and that teach- 
ers should develop a repertoire of skills. With increasing knovd^ 
edge about their particular strengths , we should be better able to 
match means and ends, varying our procedures from day to day and 
minute to minute as our varying goals move in and out of the spot- 
light. We need to free the teacher not only by providing him with 
all the possible physical tools and facilities, but also by arming 
him with the skills necessary to make choices of the possible tech- 
niques . 

All of this adds up to the notion that effective college teaching 
is a very complex business. The very complexity of the teaching 
situation is the source of its challenge to creative minds. Research 
can help to lay bare the deepest properties of our teaching while re- 
vealing to us more wonderful intricacies. As we gain in our under- 
standing, our teaching will be illumined with new insight, delight. 
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and mastery. 
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1. Bartz, W. H., and C. L. Darby, "A Study of Supervised and 
Nonsupervised Programmed Instruction in the University Setting. " 
Journal of Educational Research, vol . 58, p. 208-11. 1965. 

(Purdue University.) 

The purpose of this study was to compare supervised with non- 
supervised completion of programed textbooks and to compare pro- 
gramed instruction with formal instruction. Forty-three university 
students were assigned to one of four groups: (1) formal instruc- 
tion, (2) supervised programed instruction, (3) nonsupervised 
programed instruction, and (4) no instruction. Although results 
favored formal instruction and supervised programed instruction 
over nonsupervised programed instruction, the differences maybe 
due to bias in the sample, since the former two groups were regu- 
larly enrolled and the latter group was not. 

2. Caro, P. W. , "The Effect of Class Attendance and 'Time Struc- 
tured' Content on Achievement in General Psychology." Journal of 
Educational Psychology, vol. 53, p, 76-80. 1962. (University of 
Tennessee.) 

This study compared achievement of students who attended 
regular lecture-discussion classes in introductory psychology with 
those who did not attend such class sessions throughout the term, 
and investigated student achievement under different amounts of 
time structure, as determined by tne schedule of testing. Subjects 
were 335 college students. Students who had been in independent 
study performed as well on an objective final examination as those 
in the conventional class situation, and time- structured content 
was ineffective as a determiner of student achievement. Even 
though the results were negative, this is a good example of the use 
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of a factorial design to study an insightful hypothesis. Although 
only one criterion test was used, 20 items were on portions of the 
text emphasized in the lecture and scores on these items were 
analyzed separately, a desirable procedure. 

3. Center for Research on Learning and Teaching (University of 
Michigan), Memo to the Faculty ^ Ann Arbor, Mich. (Serial.) 



This series of four-to-six-page memos edited by Stanford 
Erickson includes helpful summaries of research evidence and sens- 
ible counsel for faculty members on topics relevant to college teach- 
ing. The most recent Msmo. No. 17, deals with class size. 

4. Eash, M. J., and C. M. Bennett, "The Effect of Class Size on 

Achievement and Attitudes . " American Educational Research Tournal. 
vol. 1, p. 229-39. L964. (Ball State Teachers College.) 

This study was designed to compare some of the attitudes and 
perceptions, as well as the achievement, of students in large and 
small classes. College students taking general psychology in the 
years 1960-1962 and for whom entrance-test data were available 
composed the experimental and control groups . Students taught a 
pattern of large lecture class plus small 15-student discussion 
group performed better on objective measures of achievement than 
students taught in conventional lecture-discussion classes ranging 
in size from 30 to 50. Interview data dealt with students' percep- 
tions of their own learning and of the instructor. A very good study. 

5. Eckert, Ruth E., and D. C. Neal, "Teachers and Teaching." 
Review of Educational Research, vol. 35, p. 304-17. 1965. 

This article, which is concluded with a most useful bibliography, 
briefly reviews recent work on staffing and teaching practices. Prob- 
lems, such as recruitment, preparation, orientation and in-service 
training , status, and services , and satisfactions of college teachers 
are considered, and college teaching topics such as concepts and 
theories of teaching methods and student and teacher characteristics 
are also included. A section on "next steps in research" concludes 
the article. Dr. Eckert is one of the wisest scholars in this field 
and this chapter is an excellent source for the reader desiring an 
overview of the contemporary scene. 

6. Feldhusen, J. F. , 'The Effects of Small and Large Group Instruc- 
tion on Learning of Subject Matter, Attitudes, and Interests. " 

Journal of Psychology, vol. 55, p. 357-62. 1963. (Wisconsin 

State College.) 
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Twenty-two students enrolled in a large class of 72 students 
In educational psychology were matched on the basis of scores on 
an educational psychology achievement test and scores on a mental 
ability test with a group of 22 students enrolled in a small class of 
28 students. Students in the large group were taught with lectures 
and demonstrations three times a week and in two groups for the 
fourth meeting. Students in the small group also met four times a 
week for the same lectures and demonstrations. Terminal measures 
revealed no significant differences in subject matter attainment, in 
Interest in teaching, and in attitudes toward children and teaching, 
although results tended to favor the smaller class. Unfavorable 
attitudes of students toward the larger Instructional grouping were 
noted. This study used a desirably diverse set of outcome measures. 
By controlling method, size was clearly the independent variable, 
but the size-method interaction may be so crucial that studies on 
class size should not attempt to keep methods the same in both 
large and small classes. 

7. Friedman, H. L. , and D. B. Orr, "Comprehension of Speeded 
Speech as a Function of Practice." Presented at American Psycho- 
logical Association, Septembers, 1965. 

This paper's primary concern was with the effects of practice 
in listening to speeded speech on the listener's ability to compre- 
hend such speech. The paper explains and describes three differ- 
ent experiments designed to examine the above. Subjects used in 
the experiments were freshmen and sophomores chosen from local 
universities in the Washington area. Results showed that experi- 
mental groups, who were given practice in listening, demonstrated 
a significant improvement in performance on the repeated passage 
presented at 475 words per minute. The control group did not. An 
intriguing idea. 

8. Hartman, F. R., "Single and Multiple Channel Communication: 

A Review of Research and a Proposed Model. " Audio-Visual Com- 
munication Review , vol. 9, p. 235-62. 1961. 

This review deals with three channels of information presenta- 
tion — pictorial, auditory-verbal, and print — and the effects of 
these channels when used in combination to present Information. 

The paper suggests a theoretical formulation by which the diverse 
results set forth in the literature may be better knitted together and 
also suggests clarifying experiments where reconciliation is diffi- 
cult. The review is organized into four sections with the first 
section reviewing experiments comparing one channel with another, 
while the second, third, and fourth sections deal with the principal 
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topic. Major generalizations are drawn and implications for com- 
municators are clearly considered. A complete bibliography is in- 
cluded. A scholarly job. 

9. Hatch, W. R. , and Ann Bennet, "Effectiveness in Teaching." 
New Dimensions in Higher Education . No. 2 (U. S. Department of 
Health, Education, and Welfare). 19 6p, 

The "New Dimensions" series provides wise and readable 
reviews of the current situation on a number of issues in higher 
education. Issue Number 2 is particularly relevant to the topic of 
this chapter. 

10. Hershey, G. L., L. V. Shepard, andj. D. Krumboltz, "Effec- 

tiveness of Classroom Observation and Simulated Teaching in an 
Introductory Educational Psychology Course." Journal of Educa- 
tional Research, vol. 58, p. 233-36. 1965. (Michigan State 

University. ) 

The purpose of this study was to compare experimentally two 
methods of teaching the relationship of psychological knowledge 
to instructional practices: (1) off-campus trips for public school 
classroom observation; (2) on-campus simulated teaching experi- 
ences. Some 282 Michigan State students were assigned to one 
of the two treatment groups. Course grades, final exam. scores, 
attitudes about teacher-pupil relationships, career plans, the 
ability to apply psychological principles, or general course satis- 
faction did not reveal significant differences between the treat- 
ments. However, subjective ratings showed that the simulated 
teaching experience was rated more helpful in mastering certain 
teaching skills, while it was felt that the classroom observation 
had had more general benefit on their development as teachers. 

The five instructors did have significantly different effects upon 
attitudes. A sound study. 

1 1 . Hill , R . J . A Comparative Study of L e cture and Discussion 
Methods . Fund for Adult Education, 1960. 

The adult education course "Ways of Mankind" was taught in 
13 classes — 10 small group discussions, two small lectures, and 
one large lecture. All groups used the "Ways of Mankind" record- 
ings. A good experimental design and comprehensive evaluation 
compared the effectiveness of lecture and discussion and large vs. 
small groups. Differences between the groups in effectiveness 
were small despite a very thorough analysis. 
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The only major difficulty in the study was the 37 per cent 
dropout rate from beginning to end. This was controlled in the 
analysis, but an interesting note was that students with deviant 
attitudes were more likely to drop out if they were in discussion 
sections. A very good study. 

12. Krumboltz, J. D. , "The Nature and Importance of the Required 

Response in Programmed Instruction." American Educational Research 
Journal , vol. 1, p. 203-9. 1964. (Stanford University. ) 

This study investigated two questions about the role of the 
response in programmed instruction: (1) To what extent does the « 
content of the required response affect learning and retention of 
the material? and, (2) To what extent does the requirement of any 
response add to the learning and retention value of the program? 

There were 53 undergraduates and 67 graduate students randomly 
assigned to four groups who took the following programs: (l) a 
program on educational measurements requiring an important con- 
cept in the response, (2) the same program requiring a minor word 
as a response, (3) the same material written as textbook prose, 
and (4) a program covering different topics (control group) . Parallel 
forms of a criterion test were administered. The key concept and 
"textbook prose" groups were superior to the "trivial word" groups. 

A good study including measures both two days and two weeks after 
learning , 

13. Krumboltz, J. D. , and W. W. Yabroff, "The Comparative Effects 

of Inductive and Deductive Sequences in Programmed Instruction." 
American Educational Research Journal, vol. 2, p. 223-35. 1965. 

The purpose of this study was to determine the teaching effi- 
ciency of inductive and deductive sequences of instruction with 
varying frequencies of alternation between problem solving and rule 
stating. The study sample was made up of 272 upper-division stu- 
dents at the University of Minnesota. These students responded to 
a 117-frame program on test interpretation in a mean time of 100 
minutes . Neither method of teaching nor frequency of alternation 
produced significant differences in scores on a criterion test. The 
inductive group made errors on the program, took less time to answer 
test questions on rules, but liked their metuod of instruction less 
than the deductive group liked theirs. This study is a good illus- 
tration of the use of programed learning to study a question oi theo- 
retical as well as practical interest. 

14. Lancaster, O. E., K. V. Manning, M. W. White, and other 
members of the Physics Department, Pennsylvania State University, 
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"The Relative Merits of Lecture and Recitation in Teaching College 
Physics." Journal of Engineering Education , vol. 51, p. 425-33. 
1961. 

In order to test the achievement made in instruction by lectur- 
ing with that of instruction by recitations, a physics course for 
engineers was given by three distinct procedures: (l) three recita- 
tions, one lecture, and one practicum per week; (2) two recitations, 
two lectures, and one practicum per week; and (3) one recitation, 
three lectures, and one practicum per week. All groups followed 
the same general outline of subject matter. Achievement, as mea- 
sured by three one-hour tests and one two-hour final, increased 
significantly as the number of recitations increased and the number 
of lectures decreased. Students felt they profited more from recita- 
tion and that they would profit more from more recitation. This 
study makes good use of analysis of covariance to control for 
achievement in a preceding physics course. 

15. Leton, D. A. , "An Evaluation of Course Methods in Teaching 
Child Development . " Journal of Educational Research, vol. 55, 
p. 118-22. 1961. (University of California , Los Angeles.) 

This study compared the relative efficiency of three different 
methods of college teaching: (l) lecture; (2) case-centered, and 
(3) group-centered. It was also designed to determine whether 
students' attitudes toward children are measurably influenced by 
a course in child development. The group-centered classes differed 
in homogeneity of attitudes toward teaching. The Minnesota Teacher 
Attitude Inventory and Shoben's Parent Attitude Survey were adminis- 
tered as pre- and post-tests to the 145 students enrolled. Midterm 
and final examination scores were also used in the evaluation. 
Achievement was not significantly affected by teaching method. 
Favorable changes in attitudes toward children occurred, but 
differences between groups were not significant. A good study. 

16. Lublin, Shirley, "Reinforcement Schedules , Scholastic Aptitude , 

Autonomy Need, and Achievement in a Programmed Course. " J ournal 
of Educational Psychology, vol. 56, p. 295-302. 1965. (Pennsyl- 

vania State University.) 

Using 219 university students, this study was designed to in- 
vestigate three questions: (1) whether or not different schedules 
of reinforcement are differently related to achievement in a programed 
course, (2) whether or not programed instruction tends to reduce indi- 
vidual differences in performance due to aptitude, and (3) whether 
autonomy need is related to achievement in a programed course. 
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Measures used were (1) errors made on a criterion test on the pro- 
gram, (2) aptitude scores from the Pennsylvania State University 
aptitude test, and (3) autonomy need scores from Edwards Personal 
Preference schedule. Results showed the following: (1) the con- 
trol group (no reinforcement) and the variable ratio (50 per cent) 
group scored significantly higher than the continuous reinforcement 
group, (2) above average aptitude subjects scored significantly 
higher than below average aptitude subjects, and (3) low-autonomy 
need subjects scored significantly higher than high autonomy need 
subjects . 

This is a good factorial design to study potential interactions 
between teaching method and student characteristics. The major 
limitation of the study is restriction of the criterion to review items 
chosen from the program. However, none of the items duplicated 
items in the program. 

17. McQueen, R. , "An Experiment in the Teaching of General Psy- 
chology." Journal of Educational Research, vol. 55, p. 372-75. 
1962. (University of Nevada.) 

This study assessed the effects of changing both the number 
of formal instructor- student contact hours and the amount of required 
reading. Six sections of general psychology students constituted 
the study groups. Control groups met three times a week in lecture- 
discussion classes and read a textbook. Experimental sections 
were assigned the same basic textbook in addition to two volumes 
of selected readings in general psychology. They met once a week. 
Performance of the experimental group was significantly poorer on 
the final examination than that of the conventionally taught control 
group. This held true for students of differing levels of ability. 

Because the criterion measure was a graded examination on 
materials common to both groups, no assessment was made of the 
possible additional learning from the supplementary readings. This 
and other additional criteria measures would have been useful. 

18. Novak, J. D. , "The Use of Labeled Photomicrographs in Teach- 

ing College General Botany . " Science Education, vol. 45, p. 119- 
21. 1961. (Purdue University.) 

' This study was an attempt to measure the effect of labeled 
'■ photomicrographs, supplied in addition to the regular outline draw- 
ings in the laboratory manual, on college student achievement in 
a general botany course. Forty-three students were random.ly 
divided into two groups: (1) those who did laboratory work with 
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outline drawings and labeled photomicrographs, and (2) those who 
did laboratory work with outline drawings provided in the laboratory 
guide. A statistical test of differences between groups was not 
carried out, but it appears that the photomicrographs made a signifi- 
cant contribution to skill in identifying structure. This is a good 
example of a design in which each group serves as its own control, 
a design which has much utility for research on college teaching 
but which is seldom used. 

19. Siegel, L. and Lila Siegel, "The Instructional Gestalt: A Con- 

ceptual Framework and Design for Educational Research." Audio- 
Visual Communication Review, vol. 12, p. 16-45. 1964. (Miami 

University. ) 

The first section of this paper advances the idea that the pattern 
of educational investigations is defective in three ways: (1) criteria 
are often inappropriate or contaminated, (2) assumptions of homogene- 
ity and independence between "experimental" and "control" conditions 
are met only when these conditions are grossly conceived, and (3) the 
results reflect masking and cancellation effects. In the second part 
of the article an instructional Gestalt is proposed as a methodologi- 
cal framework for educational research focusing upon the interactive 
nature of learner, instructor, and environmental and course variables 
constituting the instructional setting. An illustrative study was pre- 
sented within this framework indicating the kinds of hypotheses re- 
sulting from studies within the framework. A useful bibliography is 
included. One of the most important papers in this field in recent 
years . 

20. Smith, N. H. , "The Teaching of Elementary Statistics by the 
Conventional Classroom Method Versus the Method of Programmed 
Instruction." Tournal of Educational Research, vol. 55, p. 417-20. 
(U. S. Air Force Academy.) 

This study compared conventional methods of classroom instruc- 
tion with programed instruction used in a classroom with the instruc- 
tor available for individual help. The subjects were 128 freshman 
cadets at the U. S. Air Force Academy who attended mathematics 
class for 12 lessons and were given a one-hour final test immediately 
after the completion of the course. Neither the conventional method 
nor programed instruction was superior. Students liked the program- 
tutorial method. Less time was required for the program, an outcome 
which was true for each ability group. Essentially the programed 
learning group was able to do most of its studying in the classroom 
rather than out of class. A well-controlled study. 
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21. Snow, R. E., J. Tiffin, and W. F. Seibert, "Individual Differ- 

ences and Instructional Film Effects." Journal of Educational Psy- 
chology. vol. 56, p. 315-26. 1965. (Purdue University.) 

The purpose of this study was to determine if and how selected 
attitude, temperament, past experience, and aptitude variables 
might be differentially related to learner performance under different 
methods of teaching the same subject matter. Some 437 college 
students were divided between film and live physics lecture demon- 
strations. Immediate and delayed recall material were applied. 

Results indicated that attitude toward instructional films, ascendancy, 
responsibility, numerical aptitude, verbal aptitude, past experience 
with entertainment films, and past use of college library instructional 
films interacted significantly with instructional treatments, primarily 
on the immediate-recall criterion. Attitudes toward entertainment 
films and toward physics, emotional stability, sociability, total per- 
sonality self-evaluation, academic achievement, and unspecified 
past experience with instructional films did not interact with instruc- 
tional treatments . This is an excellent example of the sort of study 
of interactions of teaching methods and student characteristics ad- 
vocated in the body of this chapter. 

22. Solomon, D. , L. Rosenberg, and W. E. Bezdek, "Teacher Be- 

havior and Student Learning . " Journal of Educational Psychology, 
vol. 55, p. 23-30. 1964. 

This paper attempted to identify significant dimensions of 
teacher behavior through factor analysis of broadly selected items 
of teacher behavior, measured in natural settings, and the analysis 
of the relationships of these dimensions to students' learning. The 
classroom behavior of 24 teachers of evening college courses in 
introductory Ameiican Government was measured with tape recordings 
and observer ratings of two class sessions, student descriptive 
questionnaires, and teacher questionnaires. It was then factor 
analyzed. Learning of facts was significantly related to teacher 
"clarity, expressiveness, and to lecturing," while gains in compre- 
hension related significantly to teacher "energy, flamboyance, " 
and a moderate position on a permissiveness versus control con- 
tinuum. An excellent study. 

23. Thomas, E. J., and C. F. Fink, "The Effects of Group Size." 
Psychological Bulletin, vol. 60, p. 371-85, 1963. 

This study formulates generalizations about the effects of group 
size (face-to-face groups ranging in size from two to 20 members) 
in which behavior was studied directly by observations, question- 
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naires, or interviews. It is a critical review and analysis of re- 
search methodology and problems relating to the subject, and it 
contains several recommendations for future research on group size. 
A useful bibliography is included. 

24. Webb, N. J., “Student Preparation and Tape Recording of 
Course Lectures as a Method of Instruction. " P sychological Re- 
p orts , vol. 16, p. 67-72. 1965. (St. Norbert College.) 



The problem of this study was to test the effectiveness of hav- 
ing students prepare and tape-record course lectures as a method of 
instruction. Seventy-one students in four separate psychology 
courses learned by the student-lecture method, and their course 
achievements were compared with those of controls of similar 
ability and training who learned with the same instructors using 
traditional methods. The results indicate that the student-lecture 
method offers considerable promise for improving the quality of 
student learning. However, the general applicability of the findings 
is restricted by the exploratory nature of the research. An interest- 
ing idea and a good example of how worthwhile research on teaching 
can be carried out in a small college . 

25. Williams, Joanna P. , "Comparison of Several Response Modes 
in a Review Program. “ Journal of Educational Psychology, vol. 54, 
p. 253-60. 1963. (University of Pennsylvania . ) 

The purpose of this experiment was to compare the effective- 
ness of programs which differ in the extent of participation required 
of a student. A program was administered to 128 college students 
in four versions which varied in response mode: (l) constructed 
response , standard format; (2) multiple choice , choice from two 
items and the correct answer found on the following page; (3) empha- 
sis / each item as a complete statement with the important word 
underlined, no answer pages; (4) reading, each item as a complete 
statement, no underlining, no answer pages. Results ordered the 
groups in terms of learning efficiency (as measured by performance 
on an objective test and training time) as follows: emphasis (most 
efficient), reading, multiple choice, and constructed response. 
Performance varied with aptitude. A nicely designed study. Un- 
fortunately, the essay test criterion was not analyzed because of 
low scorer reliability. 
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REACTIONS 



In order for this second series of "New Dimensions in 
Higher Education" to better serve the needs of colleges and uni- 
versities throughout the nation, reader reaction is herewith being 
sought. In this instance, with respect to New Developments In 
Tea c hing, the following questions are asked: 

1« Can you suggest other completed research, the results of 
which would add significantly to this report? 

2. What problems related to this subject should be given the 
highest priority, in terms of further research? 

3. What helpful suggestions do you have for institutions or indi- 
vidual faculty members who are interested in the improve- 
ment of instruction? 

4. What has your institution done, or what does it propose to do, 
to encourage effective teaching? 

5. What can the United States Office of Education do to help col- 
leges and universities help themselves? 



Kindly address reactions to: 



Dr. Winslow R. Hatch 

Bureau of Higher Education Research 

Office of Education 

U. S. Department of Health, Education, and Welfare 
Washington, D. C. 20202 
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